Introduction
The A novel approach for estimating muscular activity of the human thigh using mechanical effects on the surface is investigated. Muscular activity is expected to provide one of the input signals for the motor control of an active orthosis to support the elderly. Up to now Electromyography (EMG) is the gold standard for measuring muscular activity. These measuring systems are prone to electromagnetic disturbances, influence of sweat on the skin-electrode-interface and aging effects of the glue. Furthermore the necessity of wired, skin contacted and glued electrodes reduces the ergonomic qualities. Thus, EMG is inappropriate for long-term usage in the every-day environment.
Methods
A sensory system is developed for measuring mechanical changes of the muscle during contraction. Two mechanical effects are favoured for electromechanical assessment. Firstly, the cross section profile of the muscle changes from flat oval-shape to round shape. This effect is measured using an adapted strain gage assembly. Secondly, the contraction involves a change in stiffness of the muscular tissue. Hence, a deformation of the muscle requires a higher force. This effect is measured using a 5 mm in diameter plastic pin placed over the Musculus Rectus Femoris (RF) in combination with a Honeywell FSL05N2C Force Sensor. Both sensors are incorporated in textile cuffs. The suitability of these approaches for detecting the activity of RF is shown by comparing the signals to simultaneously recorded EMG-signal of four healthy subjects performing STS-movements. In a second investigation the capability of the systems for quantifying the intensity of contraction is evaluated.
Results
Both methods reveal comparable resolution to EMG, revealing slightly higher sensitivity for smaller forces. Future developments will focus on the reduction of soft tissue influence and muscle cross-talk.
Conclusion
This publication introduces two sensor concepts for measuring muscular activity using mechanical tissue changes. These approaches are suitable for long term usage in the everyday environment, thus providing an alternative to EMG. DOI 10.1515 DOI 10. /bmt-2012 
